Epidemiologic studies consistently report a U-shaped curve relationship between the amount of alcohol consumption and cardiovascular disease, with consumption of ≥ three alcoholic drinks being associated with an increased risk. However, the cardioprotective effect of light and moderate alcohol consumption has been recently questioned. In the absence of a randomized trial confirming the cardioprotective effect of light or moderate alcohol consumption, an alternative method to prove the causality is Mendelian randomization using a genetic variant serving as a proxy for alcohol consumption. A Mendelian randomization analysis by Holmes et al. suggests that a reduction in alcohol intake is beneficial for cardiovascular health also in light to moderate drinkers. In a recent analysis of 83 prospective studies, alcohol consumption was roughly linearly associated with a higher risk of stroke, coronary heart disease excluding myocardial infarction, heart failure and risk of death from aortic aneurysm dissection. By contrast, increased alcohol consumption was associated with a lower risk of myocardial infarction. "Low-risk" alcohol consumption recommended by the National Institute of Public Health, Czech Republic, should not exceed 16 g of 100% ethanol/day for women and 24 g/day for men; at least two days a week should be alcohol free, and the dose of ethanol during binge drinking should not exceed 40 g. In practice, this means one standard drink daily for five days at most and two standard drinks at most when binge drinking. These amounts should be considered the highest acceptable limits, but alcohol consumption in general should be discouraged.
INTRODUCTION
Epidemiologic studies consistently report a U-shaped curve relationship between the amount of alcohol consumed and cardiovascular disease (CVD). While consumption of three or more alcoholic drinks per day is associated with an increased risk of developing CVD (1), light alcohol consumption (one to two drinks per day) appears to be associated with a lower risk of developing coronary heart disease (CHD) and stroke compared with no alcohol consumption. The lowest risk was found to be associated with consumption of approx. 12-25 British units of alcohol per week (1 British unit of alcohol = 10 ml ethanol = 7.9 g ethanol) (2) . However, the cardioprotective effect of light and moderate alcohol consumption has been recently questioned. First, in epidemiologic studies, confounding effects of lifestyle and social factors cannot be excluded. Second, the cardioprotective effect of light to moderate alcohol consumption can be explained by a pre-existing increased cardiovascular risk due to poor health of non-drinkers (3). Finally, the mechanism of the cardioprotective effect of moderate alcohol consumption is likewise not fully explained from a pathophysiological point of view. The most often proposed explanation is an increase in HDL-cholesterol levels. However, whether the association of increased HDL cholesterol with decreased risk of developing CVD is causal remains unclear (4) . Also, while an increase in HDL cholesterol has been reported in interventional alcohol studies, the small sample size and short follow-up question the validity of their results.
Mendelian Randomization
In the absence of a randomized trial confirming or refuting a causative relationship between light or moderate alcohol consumption and decreased incidence of CVD, an alternative method is to use a genetic variant that serves as a proxy for alcohol consumption; this approach is called Mendelian randomization (5) .
Observational studies employing Mendelian randomization are currently considered the gold standard in assessing the causative role of a biomarker in the development of a disease. Compared with conventional observational studies, the advantage of the former is that the incidence of the genetic variant used in an individual is unaffected by other confounding external factors and reverse causality. Studies using Mendelian randomization in cardiovascular epidemiology have confirmed the relevance of novel biomarkers, e.g. lipoprotein(a), and have successfully identified therapeutic targets for novel drug classes, e.g. proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitors. Nonethe-less, Mendelian randomization can also be used in cases where the marker being tested is an external factor (alcohol consumption) (5) .
The prerequisites for a study employing Mendelian randomization include: -The genetic variant is closely related to the marker (alcohol consumption in our case). -The genetic variant is not associated with other confounding external factors. -The genetic variant is related to the disease only through the marker being tested (thus excluding, in other words, the pleiotropic effect of the genetic variant). Alcohol dehydrogenase is an enzyme playing a crucial role in alcohol metabolism; it exists in several forms encoded by various genes (6) . Members of this enzyme family metabolize a variety of substrates including ethanol, retinol, other aliphatic alcohols, hydroxysteroids and lipid peroxidation products. The non-synonymous single-nucleotide polymorphism (SNP) rs1229984 (guanine to adenine) in the alcohol dehydrogenase 1B (ADH1B) gene leads to an amino-acid substitution of arginine for histidine at position 47. Carriers of the ADH1B rs1229984 A allele respond to alcohol consumption by flushing, they consume less alcohol and have lower blood ethanol levels, and are at lower risk of developing addiction to alcohol in adults and adolescents.
A meta-analysis of Holmes et al. (7) reported results of an international collaborative project using the ADH1B rs1229984 A allele as a tool to investigate the relationship between alcohol consumption and cardiovascular events in over 260,000 individuals. The project analyzed data from 56 studies with a total of 261,991 participants of European descent; 48% were women whose mean age was 58 years. Overall, 20,259 coronary events, 10,164 strokes and 14,549 cases of type 2 diabetes were recorded.
ADH1B and Alcohol Consumption
The ADH1B rs1229984 A allele has proved to be a suitable surrogate marker of alcohol consumption. Carriers of the rs1229984
Fig. 1. Meta-analysis pooled estimates of the association between ADH1B rsl229984 (A-allele carriers versus non-carriers)
and coronary heart disease overall, and stratified by alcohol intake. Adapted from Holmes MV et al. (7) .
CHD -coronary heart disease; Cl -confidence interval *p-value for heterogeneity obtained from test for trend using meta-regression Fig. 2 . Meta-analysis pooled estimates of the association between ADH1B rsl229984 (A-allele carriers versus non-carriers) and stroke (combined subtypes) and type-2 diabetes overall, and stratified by alcohol intake. Adapted from Holmes MV et al. (7) .
Cl -confidence interval *p-value for heterogeneity obtained from test for trend using meta-regression S8 A allele consumed fewer units of alcohol per week and were at lower risk of falling into the tertile consuming the highest volume of alcohol. Likewise, they were at a lower risk of "binge drinking" (i.e., single excessive alcohol consumption, usually at least 50 g in men), tended to be self-reported abstainers and showed lower gamma-glutamyl transferase levels.
ADH1B and Cardiovascular Biomarkers
Carriers of the ADH1B rs1229984 A allele had lower systolic blood pressure, were less likely to develop hypertension, had lower levels of interleukin 6 and C-reactive protein, a lower body mass index and a smaller abdominal circumference. Besides, they were found to have lower levels of non-HDL cholesterol.
However, comparable HDL cholesterol levels were found in both carriers and non-carriers of the ADH1B rs1229984 A allele.
This association probably cannot be explained by the special characteristics of non-drinkers, although the possibility of residual bias and reverse causality cannot be completely ruled out.
ADH1B and Cardiovascular Events
Carriers of the ADH1B rs1229984 A allele were at lower risk of developing CHD (OR 0.90; 95% CI 0.84-0.96) and ischaemic stroke (OR 0.83; 95% CI 0.72-0.95) (Figures 1 and 2) .
This study (7) confirms the causative role of alcohol in the aetiology of CVD. Unlike epidemiologic studies published to date, carriers of the ADH1B rs1229984 A allele and, hence, individuals genetically predisposed to lower alcohol consumption and, consequently, to non-drinking, had a more favourable cardiovascular profile and decreased incidence and prevalence of CHD and ischaemic stroke compared with individuals without this genetic variant. Contrariwise, no association between the rs1229984 A allele and levels of HDL cholesterol, physical activity, number of cigarettes smoked per day, packs of cigarettes smoked per year and cotinine levels was observed.
To sum up, the meta-analysis of Holmes et al. (7) suggests that a reduction in alcohol intake is beneficial for cardiovascular health also in light to moderate drinkers. Nevertheless, the results of the above study should be interpreted with caution as, in general, a pleiotropic effect of the studied genetic variant as well as interaction between the gene and external factors cannot be completely ruled out.
Amount of Alcohol Consumption and Cardiovascular Mortality
The recommended amount of alcohol consumption deemed to be associated with a low risk of total and cardiovascular mortality varies substantially among countries (Table 1) . A paper published recently in the Lancet (8) reported data of 599,912 alcohol drinkers obtained from 83 prospective studies conducted in high-income countries and documenting overall 40,310 deaths and 39,018 cardiovascular events (5.4 million person-years of follow-up).
The lowest risk of overall mortality was found in individuals consuming approximately 100 or fewer grams of alcohol per week. Alcohol consumption was roughly linearly associated with a higher risk of stroke (HR 1.14; 95% CI 1.10-1.17), CHD excluding myocardial infarction (HR 1.06; 95% CI 1.00-1.11), heart failure (HR 1.09; 95% CI 1.03-1.15) and risk of death from aortic aneurysm dissection (HR 1.15; 95% CI 1.03-1.28). By contrast, increased alcohol consumption was associated with a lower risk of myocardial infarction (HR 0.94; 95% CI 0.91-0.97).
Results of this study support limits for alcohol consumption that are lower than those recommended by the majority of current guidelines.
Recommendations for Consumption of Alcoholic Beverages
In 2015, the National Institute of Public Health (9) published a table of low-risk doses of ethanol in various countries (Table   Country Daily limit of ethanol (g) Table 2 shows the alcohol content and calorie values of the most common alcoholic beverages in the Czech Republic. As recommended in the joint European Guidelines on CVD prevention (10), daily consumption of alcoholic drinks should not exceed 20 g of ethanol in men and 10 g of ethanol in women. These amounts should be considered the highest acceptable limits, but alcohol consumption in general should be discouraged. In the light of the most recent data, this approach seems to be a reasonable compromise.
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